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SPECIFICATION 



1. TITLE OF THE INVENTION 
Plane-form illumination instrument 

2. CLAIMS 

(1) A plane-form illumination instrument is characterized by the fact that is equipped 
with a lamp that becomes a light source; and a light guide that is formed of a transparent 
material in a plate form, and radiated lights of the lamp are introduced from a plane other 
than front/back, and one plane of front/back becomes light discharging plane [note: the 
original document literally states light guide exit plane, and it is translated as light 
discharging plane hereafter, translator's note], and at the same time, the plane that is at 
opposite side to the light discharging plane becomes light diffusion plane; and a diffusion 
plate that is placed as a contraposition to the light discharging plane of the light guide and 
carries out diffusion reflection and diffusion transmission; and a reflective plane that is 
arranged opposite to the light diffusion plane of the light guide; and the light discharging 
plane of the light guide is formed smoothly and is set to totally reflect all luminous flux 
of the radiated lights of lights that is not reflected at the light diffusion plane; and 
multiple numbers of reflective parts that conduct diffusion reflection are formed on the 
light diffusion plane; and it is set so the distribution density of reflective parts to become 
large as the distance from the lamp becomes further away; and above-explained reflective 
plane is set to reflect luminous flux that pass through the transmitting part among 
reflective parts formed on the light diffusion plane of the light guide. 

3. DETAILED EXPLANATION OF THIS INVENTION 
[TECHNICAL FIELDS] 

This invention relates to a plane- form illumination instrument that is used as a back light 
and the like of light panel or liquid crystal display device of which light emitting plane is 
required to show an almost uniform luminance. 

[BACKGROUND TECHNOLOGIES] 

According to this type of plane-form illumination instrument, it generally has a light 
guide of plate form, and radiated lights of a lamp are guided from the plane other than 
front/back of the light guide to be taken out from a light discharging plane that is one 
plane of either front or back plane. However, when lamp and light guide are combined 
simply, the luminance at nearby lamp remains the highest, and luminance declines 
quickly as it moves away from the lamp; and therefore, it presents a problem of not 
possible to obtain a uniform luminance on a light discharging plane. And therefore, 
following two countermeasures have been proposed generally as methods of dealing with 
this problem: 
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That is to say, the first countermeasure is to place a filter (7) at contraposition to the 
light discharging plane (21) as illustrated in the Figure 6 (a). This filter (7) is set to 
reduce transmissivity (dotted line) as distance to the lamp (1) is closer as illustrated in the 
Figure 6 (b), and it is designed to provide overall uniform luminance rather than reducing 
transmissivity at the portion with higher luminance (solid line). However, according to 
this countermeasure, because uniformity of luminance is attempted by reduction of lights 
at the portion showing a high luminance, problem of low utilization efficiency of the 
radiated lights of the lamp (1) occurs. 

And therefore, the second countermeasure that is illustrated in the Figure 7 (a) is 
designed to vary diffusion reflectivity on the light diffusion plane that is the plane 
opposite side to the light discharging plane (21) of the light guide (2) by locations. That 
is to say, at the portion that is near the lamp (1), diffusion reflectivity is set to be small, 
and diffusion reflectivity to be large as it further parts from the lamp (1). More 
specifically, multiple numbers of reflective parts (23) (diagonal line parts in the Figure 7 
(a)) of dot form are formed on the light diffusion plane of the light guide (2), and as 
illustrated in the Figure 7 (b), it is designed so the distribution density of the reflective 
parts (23) becomes higher as it moves away from the lamp (1); and the portion without 
reflective parts (23) may be subjected to an absorption treatment by forming a 
concave/convex plane or by coating a material with different refractive index. 
According to this structure, when distance from the lamp (1) happens to become about 5 
times of the plate thickness of the light guide (2), difference in distribution density at the 
reflective parts (23) of the portion that is nearby lamp (1) and away from the lamp (1) 
becomes large, and presents a problem of occurrence of uneven luminance by the 
reflective parts (23); and as a wide gap among reflective parts (23) occurs at nearby lamp, 
portions showing high luminance would appear in a shape of a star . This phenomenon is 
more prominent when the plate thickness of the light guide (2) is smaller. 

[PURPOSE OF THIS INVENTION] 

This invention was conducted based on above-explained points, and its purpose is to 
offer a plane- form illumination instrument of which luminance on a light emitting plane 
is sufficiently made as uniform. 
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[DISCLOSURE OF THIS INVENTION] 
(CONSTITUTION) 

The plane-form illumination instrument that relates to this invention is equipped with a 
lamp that becomes a light source; and a light guide that is formed in a plate-form of a 
transparent material, and radiated lights of the lamp are introduced from a plane other 
than the frontftack , and one plane of either front/back becomes a light discharging 
plane, and at the same time, plane that is opposite side to the light discharging plane 
becomes light diffusion plane; and a diffusion plate that is placed at contraposition to the 
light discharging plane of the light guide and carries out diffusion reflection and diffusion 
transmission; and a reflective plane that is placed at opposite to the light diffusion plane 
of the light guide; and the light discharging plane of light guide is formed smoothly and is 
set to totally reflect all luminous flux of radiated lights of the lamp that is not reflected at 
light diffusion plane; and on the light diffusion plane, multiple numbers of reflective parts 
that carries out diffusion reflection are formed; and distribution density at the reflective 
part is set to be larger as the distance from the lamp becomes greater; and above- 
explained reflective plane is set to reflect luminous flux that pass through the transmitting 
part between reflective parts formed on the light diffusion plane of the light guide to 
attempt uniformity of the luminance on the light emitting plane by utilizing reflection and 
diffusion, and at the same time, to enhance utilization efficiency of radiated lights of the 
lamp by not using means of reducing lights. 

(EXAMPLE 1) 

As illustrated in the Figure 1, a lamp (1) that becomes a light source and linear- form 
light guide (2) are contained within a box (10). Regarding the lamp (1), a straight 
tubular-form fluorescent lamp is used; and it is arranged opposite to one side plane of the 
light guide (2). The light guide (2) is formed of a transparent material such as glass or 
acryl and the like; and one plane of front/back (top plane shown in the Figure 1 (b)) 
becomes light discharging plane (21) while the other plane becomes light diffusion plane 
(22). The light discharging plane (21) is of a smooth convex curved plane; and it is set so 
the distance with the light diffusion plane (22) becomes the greatest at its middle part, 
and distance with the light diffusion plane (22) would be the minimum at the position that 
is furthest away from the lamp (1). On the one hand, the light diffusion plane (22) has 
multiple numbers of reflective parts (23) that are almost in parallel to the longitudinal 
direction of the lamp (1) as illustrated with a dashed line part in the Figure 2; and each 
reflective parts (23) are formed as closely adhered to the light diffusion plane (22) to 
carry out diffusion reflection through printing and the like. In addition, a plane-form 
transmitting part (24) is formed between adjacent reflective parts (23). At this time, 
reflective part (23) is formed so the width would be narrower as it is closer to the lamp 
(1) and width of the transmitting part (24) is wider, 

The positional relationship of the lamp (1) and the light guide (2) is set in such manner 
so, of the radiated lights of lamp (1), the luminous flux that is introduced to the light 
guide (2) and is not reflected at the light diffusion plane (22) is all and totally reflected; 
and it is designed that the radiated lights from the lamp (1) cannot be taken out from the 
light discharging plane (21) unless otherwise are reflected at the light diffusion plane (22) 
for at the least 1 time. 
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At the position that is a one plane of the box (10) and is opposite to the light discharging 
plane (21) of the light guide (2), a diffusion plate (3) that carries out diffusion 
transmission and diffusion reflection is arranged; and on the one hand, the plane that is 
the inner circumference plane of the box (10) and is opposite to the light diffusion plane 
(22) becomes reflective plane (4). Although diffusion plate (3) is arranged as spaced 
from the light guide (2), it may be also arranged in closely adhered manner. The 
reflective plane (4) is a positive [correct or actual] reflective plane of metal plane, or 
diffusion reflective plane by coating and the like; and of the light diffusion plane (22) of 
the light guide (2), it is designed to reflect luminous flux that pass through the 
transmitting part (24). 

Based on above-explained structure, part of the luminous flux that is radiated from the 
lamp (1) is totally reflected at the light discharging plane (21) and is guided to the region 
that is away from the lamp (1); and in addition, because distribution density of 
transmitting part (24) is high on the light diffusion plane (22) at nearby lamp (1), radiated 
lights from the lamp (1) are guided to the region away from the lamp (1) including total 
reflection at this transmitting part (24). On the one hand, because distribution density of 
reflective parts (23) on the light diffusion plane (22) is small at nearby lamp (1), diffusion 
reflection becomes fairly small; and as a result, quantity of light that is taken out of the 
light discharging plane (21) is made as almost uniform. At this time, if diffusion plate (3) 
and reflective plane (4) are not present, as illustrated in the Figure 3 (a), it would be the 
equal structure as that of the second countermeasure shown in the background technology 
column; and as illustrated in the Figure 3 (b), region that corresponds to the reflective 
parts (23) of the light diffusion plane (22) shows high luminance and region that 
corresponds with the transmitting part (24) shows low luminance to cause uneven 
luminance; however, in actual sense, part of luminous flux is diffusion reflected by the 
diffusion plate (3) to show a luminance distribution as illustrated in the Figure 3 (a); and 
furthermore, of the reflected lights, the luminous flux that is reflected to enter with 
incidental angle that is smaller than critical angle against transmitting part (24) of the 
light diffusion plane (22)of the light guide (2) is reflected at the reflective plane (4) by 
passing through light guide (2); and therefore, luminance at this portion becomes high. 
As a result, at the region that corresponds to the transmitting part (24), difference in 
luminance with reflective parts (23) is relaxed by the reflection at diffusion plate (3) and 
reflective plane (4). Furthermore, at the end, lights that transmit through the diffusion 
plate (3) are taken outside of the box (10); and as illustrated in the Figure 3 (d), 
luminance distribution becomes uniform. 
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As explained above, it shows a beneficial point of possible reduction in thickness 
without having to form a fine pattern of reflective parts (23) showing high uniformity 
effect of luminance without making the pattern of reflective parts (23) noticeable even 
when it is made as a thin type because it is possible to relax uneven luminance caused by 
the presence of reflective parts (23) and transmitting part (24) through setting the overall 
luminance distribution as uniform roughly by varying the distribution density of 
reflective parts (23) that is formed on the light guide (2), and at same time, by 
sandwiching the light guide (2) between diffusion plate (3) and reflective plane (4). In 
addition, as light reduction filter is not used, it shows a beneficial point of high utilization 
efficiency of radiated lights of the lamp (1). Furthermore, it shows a beneficial point of 
high luminance uniformity effect as well as high efficiency because luminance 
uniformity is planned in 3 stages of reflective parts (23) that carries out diffusion 
reflection, reflective plane (4) that corresponds with transmitting part (24), and diffusion 
plate (3). 

Based on above-explained structure, when luminance at nearby lamp (1) becomes high 
through direct entrance of the lights from the lamp (1) to the diffusion plate (3), light 
blocking plate (5) may be arranged at appropriate location as illustrated in the Figure 1 
(b). 

(EXAMPLE 2) 

This example shows lamp (1) being a dot light source such as an incandescent light and 
the like; and it has light emitting plane of a circular shape centered at the lamp (1). That 
is to say, the light guide (2) is arranged at the surrounding centering the lamp (1); and the 
pattern of reflective parts (23) on the light diffusion plane (22) is concentric as illustrated 
with diagonal lines in the Figure 4(b). In addition, as lamp (1) is positioned at the center 
of light emission plane, luminance uniformity is planned either by arrangement of a light 
blocking plate (6) at the region that corresponds with the lamp (1) so not to utilize 
transmitted lights of this region, or by arrangement of a member showing diffusion 
reflection and diffusion transmission that are characteristically different from those of 
diffusion plate (3) at this region. As other components are the same as those of the 
examplel, further explanation is omitted. 

(EXAMPLE 3) 

This example shows arrangement of two lamps (1) in right/left symmetrical manner by 
combining the structure described in the example 1 . That is to say, according to this 
structure, it is possible to obtain a plane-form illumination instrument having light 
emission plane of two times larger area at the same luminance of that of the example 1. 
Regarding other components, further explanation is omitted as they are the same as those 
of the example 1. 
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[EFFCTS OF THIS INVENTION] 

As explained above, this invention is equipped with a lamp that becomes a light source, 
a light guide that formed of a transparent material in a plate-form and radiated lights from 
the lamp are introduced from the plane other than fron^ack and one plane of front/back 
is designed to form a light discharging plane, and at the same time, the plane that is 
opposite side to the light discharging plane serves as a light diffusion plane, and a 
reflective plane that is arranged at contraposition to the light diffusion plane of the light 
guide; and the light discharging plane of the light guide is formed smoothly to set all 
luminance flux of the radiated lights of the lamp that is not reflected at the light diffusion 
plane to be totally reflected; and light diffusion plane is formed of multiple numbers of 
reflective parts that conduct diffusion reflection and is set so the distribution density of 
reflective parts becomes large as the distance from the lamp becomes further away; and 
above-explained reflective plane is set to reflect luminance flux that passes through 
transmitting part among reflective parts that are formed on the light diffusion plane of the 
light guide; and reflective parts and transmitting part are appropriately formed on the 
light diffusion plane of the light guide, and at the same time, by sandwiching the light 
guide between diffusion plate and reflective plane to repeat reflection and diffusion to 
show a beneficial point that it is possible to set the luminance on the light emission plane 
as uniform. In addition, as luminance uniformity is conducted through reflection and 
diffusion without using means of light reduction, it shows a beneficial point of high 
utilization efficiency of the radiated lights of lamp. 

4. BRIEF DESCRIPTION OF THE FIGURES 
Figures 1 (a), (b) each illustrate plane view and cross-sectional view of the example 1 of 
this invention respectively; and Figure 2 illustrates a plane view that shows pattern of 
reflective part that is formed on the light diffusion plane of the same as explained above; 
and Figure 3 illustrates an explanatory view of operation of the same; and Figures 4 (a), 
(b) each illustrate cross sectional-view of the example 2 of this invention and a plane 
view that shows pattern of reflective part formed on the light diffusion plane respectively; 
and Figure 5 illustrates a cross-sectional view that shows example 3 of this invention; and 
Figures 6 (a), (b) each illustrate schematic structural view and explanatory view of 
operation of the conventional example respectively; and Figures 7 (a), (b) each illustrate 
schematic structural view and explanatory view that shows distribution density of 
reflective part of other conventional example respectively. 
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(1) shows a lamp, (2) shows a light guide, (3) shows a diffusion plate, (4) shows a 
reflective plane, (21) shows a light discharging plane, (22) shows a light diffusion plane, 
(23) shows a reflective part, and (24) shows a transmitting part. 

[I: Figure, II: luminance, III: position, IV: transmissivity, V: distance, VI: density of 
reflective part, 
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Translation by: Mie N. Amtson, 512-331-7167 
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